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ABSTRACT
Listeria monocytogenes, a bacterial pathogen, is associated with foodborne infections in humans. 
Listeria encounters short chain fatty acids (SCFAs) during its transit through the intestine but its 
metabolic responses to SCFAs are not fully understood. To determine how Listeria metabolism is 
affected by SCFAs, I performed basic microbiology assays, including monitoring optical density, 
determining acetoin production, and measuring culture pH levels, to assess Listeria growth in the 
presence of butyrate, propionate, and acetate. I also performed preliminary 13C-NMR assays to provide a 
more in-depth look into carbon metabolism in SCFA-treated Listeria. I found that propionate-
supplemented, but not glucose-supplemented, Listeria produced significantly more acetoin compared to 
no supplemented controls. Because acetoin is a product of central carbon metabolism, my result suggests 
that Listeria is capable of changing its carbon metabolism in response to propionate. My preliminary 
13C-NMR results have not revealed how carbon metabolism is altered by propionate and are under 
current investigation. Further investigation will provide more knowledge in the metabolic mechanism 
associated with Listeria responses to SCFAs during intestinal transit.
  RESULTS
CONCLUSION
•  Propionate supplemented Listeria produced significantly more acetoin compared to no supplemental 
controls 
Ø  Because acetoin is a product of central carbon metabolism, my results suggest that Listeria is 
capable of changing its carbon metabolism in response to propionate
•  SCFA supplementation resulted in decreased culture pH
Ø  SCFA supplementation alters Listeria production of lactic acid
•  My preliminary 13C-NMR results revealed that the Glucose marker is detectable 
•  Further investigation, using this method, will provide more knowledge on the specific mechanism 
behind which Listeria modifies its metabolism in response to propionate. 
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METHODS
Experiment 1: Acetoin Assay 
•  Inoculated Listeria overnight at 37 degrees Celsius, while being shaken
•  Listeria was resuspended in the following solutions in triplicates
1.  300 microliters of BHI solution. 
2.  25mM propionate solution with 300 microliters of BHI
3.  50mM propionate
4.  100mM of propionate
5.  25mM propionate, and 25mM glucose 
6.  25mM of glucose 
•  After 30 minutes, the tubes were centrifuged for three minutes at 10,000 rpm
•  Acetoin concentration in the supernatant is determined by:
•  Mixing the supernatant with 0.5% Creatine Monohydrate, 0.5g Napthol in 95% 
Ethanol, and 4g KOH in 95% Ethanol 
•  Absorbance was measured with 200 microliters of sample in each well  
Experiment 2: Measure of pH culture 
•  Listeria inoculated overnight at 37 degrees Celsius (shaken)
•  4 conditions were tested, as triplicates, aerobically 
1.  Propionate 
2.  Butyrate 
3.  Acetate
4.  BHI 
•  pH of the culture was measured
Experiment 3: 13C-NMR Analysis 
•  The following was added to a 13C-NMR tube:
Ø  4-5 cm of sample 
Ø  700 microliters of deuterium oxide
Ø  10 microliters of isopropanol
MAIN OBJECTIVE
Understand the carbon metabolic pathway in the presence of fermentation acids interfere
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1.  Supplementation of Propionate 
increases acetoin production
(Averages of triplicates are plotted and 
represent three independent experiments.)
2.  Supplementation of Short Chain Fatty 
Acids resulted in decreased pH
(Averages of triplicates are plotted at 25 mM 
concentrations; they represent three 
independent experiments.)
3.  13C-NMR of glucose stock solution
